Grb10 regulates the development of fiber number in skeletal muscle.
Grb10 is an intracellular adaptor protein that acts as a negative regulator of insulin and insulin-like growth factor 1 (IGF1) receptors. Since global deletion of Grb10 in mice causes hypermuscularity, we have characterized the skeletal muscle physiology underlying this phenotype. Compared to wild-type (WT) controls, adult mice deficient in Grb10 have elevated body mass and muscle mass throughout adulthood, up to 12 mo of age. The muscle enlargement is not due to increased myofiber size, but rather an increase in myofiber number (142% of WT, P<0.01). There is no change in myofiber type proportions between WT and Grb10-deficient muscles, nor are the metabolic properties of the muscles altered on Grb10 deletion. Notably, the weight and cross-sectional area of hindlimbs from neonatal mice are increased in Grb10-deficient animals (198 and 137% of WT, respectively, both P<0.001). Functional gene signatures for myogenic signaling and proliferation are up-regulated in Grb10-deficient neonatal muscle. Our findings indicate that Grb10 plays a previously unrecognized role in regulating the development of fiber number during murine embryonic growth. In addition, Grb10-ablated muscle from adult mice shows coordinate gene changes that oppose those of muscle wasting pathologies, highlighting Grb10 as a potential therapeutic target for these conditions.